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(In all mfyau it mag rnn«m: 



8c it known that. a n Enge 1 h a rd t , Ela2ar Rabbani, Stanley Kline 

*^ tanos "*G. Stavr ianopoulos ^and bollie Kirtikar 

have, invented czttain mw and. uie^of improvement* in 

MODIFIED NUCLEOTIDES , METHODS OF PREPARING AND UTILIZING 
AND COMPOSITIONS CONTAINING THE SAME 



oi which tha ioilowing ii a &ull, cleat and exact duciiption. 
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foid molar excess of NAGE adjusted to pH 5.0 with 
acetic acid prior to use, was added. The final reaction 
volumes (4.3 and 8.4 ml) had nucleotide- concentrations 
of 43 and 42 mM, respectively. One equivalent of r. 2 PdCl 4 
(0.1 or 0.2 mmoles) was added to initiate the reaction. 
After standing at room temperature for 18 hours, the re- 
action mixtures were filtered through 0.45! w MM 'membranes 
the samples diluted five-fold, and chromatographed on 
columns of DEAE-Sephadex A-25, using linear gradients 
(0.1-0.6 M) of sodium acetate. Fractions containing the t 
desired products, as judged by their UV spectra and cha- 
racteristic HPLC elution profiles on Partisil ODS-2, were 
pooled, diluted, and further purified by ^chromatography 
on DEAE-Sephadex using shallow gradients (0.1-0.5 M) of 
ammonium bicarbonate at P H 8.5. Under these conditions 
the majority of the-, NAGE-dUTP (or NAGS- OTP) could be cleanly 
separated from residual impurities. Proton NMR spectra 
were obtained at this stage of purification after the 
nucleotides were lyophilized and redissolved in D 2 0. For 
elemental analysis, the products were converted to their 
sodium salt form. Typical analytical results: Nage-dUT? 

« m. • -> w-,rn Theory, C, 24.99; H, 3.63; 
(C15 H22 N3 °16 p 3 Na 4 2 H 2°> ' T neor *' 
N, 5.83; P, 12.88. Found, C, 25.39; H, 3.71; N, 5.63; Fr 



12.88 



E xample 9 

Pses of Labeled T3NA Sequences 
I K aryotyping 

(a) select from a human gene library some 100 to 200 clones. 
Label them as described above, and for each clone locate 
its place or places of hybridization visually or with a 
low-light-level video system. For those clones which 
correspond to a unique sequence gene this determines the 
location of the cloned DNA on a particular human chromo- 



s^e. Obtain several clone, for each 

B{ these labeled clones can be. used to identify particu 
Lc^-ee. *hey can also be used * -*^ f 
t0 identic each of the " - 

z zrzzzzz txzz *. 

tw set of clones and their locations can be vxsual-ze 

of labeled clones could then be used and reacted *ith 
conl crescent d y e. The same process can belated 

— of times. Thus ^^S^^S., 
eral sets of fluorescent labels attaenea 
OKA at different but specific locations on each of the 

mu..* labels could be used for visual or 
chromosomes. These labels couw 

computerized automatic karyotyping. 

Cb, For automatic karyotyping, one could use one set of 

clones to identify the approximate location of each of 

clones to ia * * corresponding 

the 46 chromosomes by finding sets os spo 

tot*. «»^er of labeling sites on each *ro-««. Thus- 

it is possible by computer analysis of the digitized images 

to determine if the chromosomes are suitably spread for 

further analysis, tf they are suitably 

can use computer analysis to identify each of 

Z chromosomes by the location and distribution of the 

labelled spots on each one. 

By usin, the fact that the fluorescent spots can be placed 
at specific locations on each chromosome, one can carry 
ei thlr manual or automatic karyotyping very much more 
effectively than without such labels. 



By selecting the clones which bind specifically to a 



-48- 



particular chrome, such as number 23, it is possible 
/count the hu*ber of copies of the P"*""*^^ 

SOT e in a cell even if the f^l^ZlZZ 
at metaphase. Thus when fetal cells ob " 
prenatal', diagnosis of trisomy 21, the dxagnc.is c*n 
Le even if the chromosomes are not condensed at meta 
ohase If necessary, two sets of labels can be used 
Z nich would be specific for chrome 23 an « *» 
some other chrome. By measuring in 

the two labers, which might be of different 

"tors if is pos ible to identify the cells which show 
colors/ " iS -tvivs oro- 

an abnormal number of chromosomes number 23. Thx P 
eedure could be used either on slides wxth a low-light 
"vTvideo system or in a flow cytcmeter ^stem us£ 
laser excitation. It can be used to determine any ab 
normal chromosome number. 



III. 




The labeling of specific, sequences of ON* as Ascribed 
Ive permits identification and counting of individual 
b acteria. In order to identify the in< Uv ua ac^ r U 
to which a particular fragment of DNA hybridises tn 
Lity musA. such that a single labelled = - 
be detected. This can be done using a ow-Ught level 
video system and computer suction of images, or by 
using other device for intensifying the Ught image. 

ITlow system can also be used if the *™^\ C ***° 
He sufficiently grand. If one Mobilised the bacteria 
on a slide their location could be found and the number 
of such fluorescent spots counted. This * 
cou „t of all of those bacteria which * 
can hybridise whith the specific clone utxUsed. If the 
cLe is selected as being specific for a particular strain 
or bacteria, then one can count the number of organxsms of 



that .train. In addition, any antibiotic resistance for 
which a particular gene has been identified could be 
characterized in a similar way using, as a probe, the 
DMA sequence which is contained in the antibiotic re- 
sistance gene. In addition,, probe could be used which 
is specific for a resistance plasmid containing one or mo ce 
antibiotic resistance gene,. In addition to ind^vxdual 
bacteria, groups of bacterial cells of a ^ mlax 
strain can be detected and their number estimated if 
they are located in a small spot so that the total flu 
orescence specific to the hybridized DMA in the spot can 
be measured. In this «ay the number of organisms <«- 
tainin, a specific DBA sequence can be measured in a mixture 
of bacteria. 



